PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-1 52752 

(43)Date of publication of 23.05.2003 
application : 



(51)Int.CI. H04L 12/46 

H04L 1/00 

H04L 12/56 

H04L 29/08 



(71) Applicant : MATSUSHITA ELECTRIC 

IND CO LTD 

(72) Inventor : ITO TOMOYOSHl 

YAMAGUCHI TAKAO 
ARAKAWA HIROSHI 
MATSUI YOSHINORI 
NOTOYA YO JI 
TOMA TADAMASA 



(30)Priority 

Priority 2001258884 Priority 29.08.2001 Priority JP 

number : date : country : 



(54) DATA TRANSMISSION/RECEPTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data transmission/reception method for 
solving the problem that a congestion state and a state of occurrence of a 
transmission error cannot correctly be discriminated on a network having a 

wireless section. 

SOLUTION: Data to be received by a reception terminal 104 is determined on the 
basis of a data reception state and/or a data transmission state at all or some of 
the intermediate nodes 102103 arranged on the transmission path between a 
transmission terminal 101 and the reception terminal 104. This enables audio 
transmission not interrupted and video transmission not disturbed even when a 
wired section and a wireless section are mixed. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a transmission line with between a section of wire line and a non- 
railroad sectiona gateway exists in a boundary part of said both sectionsAnd it is a 
data transmission and reception method which transmits and receives a data 
packet between a transmit terminal and a receiving terminal via said gatewayA 
step which acquires information about a state of reception of data in an 
intermediate node containing said gateway provided on said transmission 
lineand/or transmissionA data transmission and reception method having a step as 
which said receiving terminal or said intermediate node determines data which said 
receiving terminal should receive based on information about a state of reception 
of data in said intermediate nodeand/or transmission. 

[Claim 2]In the data transmission and reception method according to claim 1both- 
way propagation-delay time between said transmit terminal and said intermediate 
nodeA data transmission and reception method having a step which determines 
said data which should be received based on at least one of fluctuation of both- 
way propagation-delay timea packet loss rate in said intermediate nodeand link 
zones of said intermediate node. 

[Claim 3]Information on packet loss obtained by said intermediate node in the data 
transmission and reception method according to claim 1 A data transmission and 
reception method having a step which determines at least one of data by which 
hierarchical encoding was carried outdata which performed error resistance 
processingand redundant data as said data which should be received based on 
information on packet loss obtained with said receiving terminal. 
[Claim 4]A transmission line with between non-railroad sections characterized by 
comprising the following. 

A step which is a data transmission and reception method which transmits and 
receives a data packet between a transmit terminal and a receiving terminal via an 
intermediate nodeand acquires information about a transmission error between 
said non-railroad sections. 

A step as which said intermediate node determines error resistance intensity of 
data which should be transmitted based on information about a transmission error 
between said non-railroad sections. 

[Claim 5]A step which acquires information about a congestion state of said 
transmission line in the data transmission and reception method according to claim 
4A data transmission and reception method having further a step as which said 
intermediate node determines data which should be transmitted according to a 
given priority based on information about a congestion state of said transmission 
line. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the data transmission and 
reception method on a network with between non-railroad sections. 
[0002] 

[Description of the Prior Art]From the formermulticast transmission is mentioned 
as technology for realizing simultaneous distribution of an image or a sound in the 
Internet or intranet. In the router which is a relay nodemulticast transmission 
reproduces not the system with which a conventional transmit terminal and 
receiving terminal communicate by 1 to 1 but the data which the transmit terminal 
transmitted by the number of a receiving terminaland transmits duplication data to 
two or more receiving terminals from a router. In order to carry out simultaneous 
distributionthe transmit terminal itself creates the duplicate of data to two or 
more receiving terminalsand it becomes unnecessary to transmit to them by this. 
Thusit becomes possible by using multicast transmission technology to reduce the 
loads of a transmission band or a transmit terminal. 

[0003]In multicast transmissionquality control occurs as technology for realizing 
voice transmission which does not break offand ordered image transmission. The 
system with which the transmit-terminal side controls a transmission rate as a 
component engineering which performs this quality control according to (1) 
congestion state(2) For examplethe data coded with AV (Audio Visual) stream 
which is standardized by MPEG (MovingPicture Coding Experts Group)and by 
which hierarchical encoding was carried outer a different encoding rateSystems 
which restore the missing packetsuch as a system which is received selectively 
and reproduced according to a congestion state by the receiving terminal side(3) 
forward-error-correction (Forward Error Correction:FEC) systemand a resending 
systemare held. 

[0004](1) About ******by existence of the bottleneck link which exists in a 
networkpacket loss occurs or delay occurs. The usable zone of the transmission 
line which constitutes a network is sharply changed according to a situation. 
Thena transmit terminal receives the value of a packet loss rate or a time delay as 
feedback information from a receiving terminaland controls it by controlling a 
transmission rate to be settled in a threshold value with the value of a packet loss 
rate or a time delay. Howevera transmission rate may be controlled so that it may 
become a transmission band of the thinnest network. 

[0005](2) it is alikeand it is related and a receiving terminal detects a congestion 
state. For examplecongestion can be notified to a receiving terminal by giving ECN 
(Early Congestion Notification) with a router to IP (Internet Protocol) packet at 
the time of congestion. The receiving terminal which received the IP packet to 
which ECN was givenReception is stopped sequentially from an image (for 
examplethe image in which the image containing many high frequency components 
includes a priority for many low-frequency components low sets up a priority 
highly) with a priority low among the images (it comprises picture image data which 
consists of two or more frequency components) by which hierarchical encoding 



was carried out until a congestion state is controlled. Or the data coded with 
several different encoding rates is saved at the transmit terminaland a receiving 
terminal also has the method of choosing the data coded with the encoding rate 
lower than the presentand receiving by detection of congestion. 
[0006]There is also a system indicated by JP2001-045098A as same system. 
According to this systemdata-hierarchy coding is adopted in the transmitting 
sideand each receiving terminal uses FEC data if needed so that the receive rate 
and error tolerance to which each receiving terminal fitted each receiving 
environment in multicasting environment can be chosen. Each receiving terminal 
monitors transmitting and receiving conditionssuch as a packet loss ratea 
transmission rateand a receive ratelt calculatesthe ratioi.e.the transceiver rate 
ratioof the receive rate to a transmission rateand the data hierarchy which should 
receiveand the necessity of reception of FEC data are determined according to a 
packet loss rate and a transceiver rate ratio. 

[0007](3) As a method of restoring the missing imageA receiving terminal detects 
the missing packet and the system (resending) required of a transmit terminal and 
the system (forward error correction) which restores the data which carried out 
packet loss from redundant data when send data and redundant data are 
transmitted beforehand and packet loss occurs are proposed. In order not to have 
influence of a loss on the whole networkthe method of performing resending and 
forward error correction locally within the network of the substitute whom the loss 
generated using relay appliancessuch as a routeris also considered (local recovery). 
[0008] 

[Problem to be solved by the invention]As the issue which this invention tends to 
solvetwo can be mentioned greatly. 

[0009](SUBJECT 1) In the case of congestion control multicasting in a network 
with between non-railroad sectionsas a method of notifying a congestion state to 
a receiving terminalas mentioned abovecan use ECNbut. In ECNit is a value of that 
binary which has not carried out whether congestion has occurredand since the 
grade of congestion cannot be expressedit is not easy to choose the data which 
should be received by the receiving terminal side. In the case of a network with 
between a section of wire line and a non-railroad sectionin a section of wire 
linethe transmission quality mainly deteriorates by congestionand the transmission 
quality deteriorates by a transmission error between non-railroad sections. When 
performing congestion control by this network configuration using a packet loss 
ratein a receiving terminalit cannot be specified whether the packet was missing in 
whether the packet was missing owing to congestion owing to the transmission 
error. Although the both-way propagation-delay time (Round Trip Time:RTT) 
between a transmit terminal and a receiving terminal was measured from the 
former and the method of detecting congestion by the change was adoptedSince 
the transit delay between a radio gateway and a receiving terminal occurs also 
except congestion (for examplehand-over etc.)it is difficult to judge congestion 
correctly in a network with between non-railroad sections. 

[0010](SUBJECT 2) In the case of a network in a network with between a section 



of wire line and a non-railroad section which has between a section of wire line 
and a non-railroad section as the error correction processing above-mentioned 
was carried outin a section of wire linethe transmission quality mainly deteriorates 
by congestionand the transmission quality deteriorates by a transmission error 
between non-railroad sections. Howeverwhen performing congestion control using 
a packet loss ratein a receiving terminalit cannot be specified whether a packet 
was missing in whether a packet was missing owing to congestion owing to a 
transmission error. For this reasonaccording to a grade of a transmission error 
generated between non-railroad sectionsa receiving terminal cannot receive 
redundant data or data which performed error resistance processing cannot be 
chosen appropriately. 

[001 1]Although a system indicated by above-mentioned JP2001-045098A aims at 
solving the aforementioned problems 1 and 2there are the following two problems 
in this system. Firstin this systemin order to monitor a receive rate in each 
receiving terminalit is necessary to get to know packet length also about a packet 
which a transmission error generated. Howeversince an error may have occurred 
also in the field which shows packet lengthit cannot ask for an exact receive rate. 
Since it cannot know packet loss of which actually occurred between non-railroad 
sections from a transceiver rate ratiothat (that isa threshold value of a transceiver 
rate ratio is determined) which determines what error resistance intensity should 
be added is difficult. 

[0012]The purpose of this invention is to solve the aforementioned problems 1 and 
2and there is in realizing voice transmission which does not break off on a network 
with between non-railroad sectionsand ordered image transmission. 
[0013] 

[Means for solving problem]In order to attain the above-mentioned purposein 
invention of Claim 1 . In a transmission line with between a section of wire line and 
a non-railroad sectiona gateway exists in the boundary part of both the 
sectionsAnd it is premised on being a data transmission and reception method 
which transmits and receives a data packet between a transmit terminal and a 
receiving terminal via the gateway concernedWe decided that a receiving terminal 
or an intermediate node determines the data which a receiving terminal should 
receive based on the state of reception of the data in the intermediate node 
containing the gateway provided on the transmission lineand/or transmission. 
[0014]In invention of Claim 2we decided to determine said data which should be 
received based on at least one of fluctuation of the both-way propagation-delay 
time between a transmit terminal and an intermediate nodeand both-way 
propagation-delay timethe packet loss rate in an intermediate nodeand the link 
zones of an intermediate node. 

[0015]The information on the packet loss obtained by the intermediate node in 
invention of Claim 3We decided to determine at least one of the data by which 
hierarchical encoding was carried outthe data which performed error resistance 
processingand redundant data as said data which should be received based on the 
information on the packet loss obtained with the receiving terminal. 



[0016]It is premised on being a data transmission and reception method transmit 
[ by invention of Claim 4 ] on the other hand and receive a data packet between a 
transmit terminal and a receiving terminal via an intermediate node in a 
transmission line with between non-railroad sectionsWe decided that an 
intermediate node determines error resistance intensity of data which should be 
transmitted based on information about a transmission error between non-railroad 
sections. 

[0017]In invention of Claim 5we decided that an intermediate node determines 
data which should be transmitted according to a given priority based on 
information about a congestion state of a transmission line. 
[0018] 

[Mode for carrying out the invention] Hereafteran embodiment of the invention is 
describedreferring to Drawings. 

[001 9] Drawing 1 is an explanatory view of the target network [ this invention ]. In 
drawing 1 it is coded and the transmit terminal 101 transmits an accumulated AV 
stream or an AV stream coded in real time to the receiving terminal 104. The 
router 102 and the radio gateway 103 are intermediate nodes. A network which 
connects the transmit terminal 101 and the receiving terminal 104 is constituted 
between a section of wire line and a non-railroad sectioninterconnection of the 
node in a section of wire line is carried out with the router 102and interconnection 
is carried out by the radio gateway (it may constitute from a common router) 1 03 
between a section of wire line and a non-railroad section. A section of wire line 
ISDN (Integrated Services Digital Network)ATM (Asynchronous Transfer Mode)It is 
FTTH (Fiber To The Home) etc.and they are W-CDMA (Wideband Code Division 
Multiple Access)wireless LAN (Local Area Network)etc. between non-railroad 
sections. 

[0020] Drawing 2 is a block diagram of the transmit terminal lOlthe intermediate 
node 102103and the receiving terminal 104. The video encoding part 201 in which 
the transmit terminal 101 codes an image in drawing 2 The audio coding section 
202 which codes a soundand the redundant data generation part 203 which 
generates redundant data so that a packet missing based on coded data can be 
restoredit comprises the network status Management Department 204 which 
manages a network stateand the transmission part 205 which transmits redundant 
datacoded datanetwork statusetc. 

[0021 ]In the video encoding part 201 or the audio coding section 202hierarchical 
encoding standardized by MPEG 24etc. may be usedand a hierarchy encoding 
system according to a standard may be used. The video encoding part 201 is not 
heldbut the same contents are beforehand coded and accumulated with a different 
encoding rateand this may be transmitted as coded data. 

[0022]As an example of the image quality determination parameter given to the 
video encoding part 201 H. Coding modessuch as 263 and MPEG 12and 4image 
sizessuch as GIF (Common Intermediate Format) and QCIF (Quarter CIF)an 
encoding ratea quantization stepand a frame number are mentioned. When 
performing hierarchical encodingthe number of layers which should be constituted 



is directed. It directsin giving error correction information to the coded data itself. 
If it is a case of MPEG4will determine the existence of HEC (Header Extension 
Code) as a function which protects a video headerorThe existence of AIR 
(Adaptive Intra Refresh) which is an update function of the screen by the Intra 
macroblockand its cycle are determined. 

[0023]As an example of the parameter given to the audio coding section 202coding 
modessuch as AMR (Audio/ModemRiser)G.71 land MPEGand an encoding rate are 
mentioned. Like coding of an imagein giving error correction information to the 
coded data itselfit directs. 

[0024]The redundant data generation part 203 generates the redundant data of 
the correcting capability decided beforehand based on coded data. The method of 
performing XOR (exclusive OR) processing between continuous packets as a 
generation method of redundant data is mentioned. A Reed Solomon code and a 
turbo code may be used. 

[0025]The network status Management Department 204 provides RTT between 
the transmit terminal 101 and the intermediate node 102103and its means to swing 
and to measure each of the packet loss in the intermediate node 102103and the 
link zone of the intermediate node 102103. Each measuring method is mentioned 
later. Measurement is periodically performedfor example at intervals of 5 seconds 
during AV information transmission. 

[0026]While the receiving terminal 104 is constituted so that the coded data and 
redundant data which are transmitted from the transmit terminal 101 may be 
received by the transmission part 205When redundant data exists and packet loss 
has occurredThe loss-data restoration section 206 which restores the packet lost 
from redundant datalt comprises the image decoding part 207 and the voice 
decoding part 208 which decode each coded data of an image and a soundthe 
network status Management Department 204and the received-data determination 
Management Department 209 (about a deciding methodit mentions later) which 
determines the data to receive. Two or more receiving terminals 104 existand the 
intermediate node 102103 is provided with a multicast function. 
[0027] Drawing 3 (a) - (c) is an explanatory view of the coded data generated by 
the video encoding part 201 or the audio coding section 202. The arrow in a figure 
expresses the data stream respectively. 

[0028]Coded AV information is constituted from an example of drawing 3 (a) by a 
basic layer and N extended layers (N is an integer). Specificallyit codes using SNR 
(Signal to Noise Ratio) scalability standardized by MPEG 2. In addition to data 
(basic layer) coded ordinarily notionallySNR scalability codes a high frequency 
component of an image missing when coding a basic layerand constitutes an 
extended layer. Image quality improves by adding an extended layer to a basic 
layer. Similarlyscalability of SNR is realized by a view also with the same 
codingsuch as a waveletJPEG(Joint Photographic OodingExpertsGroup) 2000and 
MPEG4. Time scalability and space scalability may be used as a method of 
realizing a basic layer and an extended layer. 

[0029]In the case of drawing 3 (b)error resistance processing is performed for 



encoding function itself of AV. For examplein order that data of the error 
resistance 1 may validate protection processing of a video header and data of the 
error resistance 2 may make influence of a transmission error smallpacket length 
is set up as small as possible. Data of the error resistance 3 has set up short an 
intra-frame (or Intra macroblock) insertion interval be easy to recover an error. 
Thusaccording to a transmission error rate expectedtwo or more AV information 
which strengthened error resistance is preparedand AV information which should 
be received according to an error rate detected with the receiving terminal 104 (it 
mentions later) is changed. 

[0030]In the case of drawing 3 (cHwo or more redundant data is prepared 
according to the transmission error rate expected. For exampleas mentioned 
aboveredundant data is generated using XOR (exclusive OR) between two 
continuous packets. Corresponding to the state of a transmission error rateone 
redundant data is created to three or four coded data (changing error correction 
capability )and two or more redundant data 1 - N are generated. Generallyif error 
correction capability is made lowthe quantity of redundant data is reducible. 
[0031] Drawing 4 is an explanatory view of the method of measuring RTT and its 
fluctuation. According to drawing 4 the radio gateway 103 transmits an observation 
packetin order to measure RTT and its fluctuation to the transmit terminal 101. 
The transmit terminal 101 answers an observation packet and transmits a 
response packet to the radio gateway 103. RTT is measured by measuring the 
time from transmission of an observation packet to reception of a response packet. 
The fluctuation Gitter) is measured by measuring a time change of RTT. As a 
measuring methodmay use the ICMP (Internet Control Message Protocol) packet 
which is a standard protocol of the InternetandRTP (Realtime Transport 
ProtocoO/RTCP (RTP Control Protocol) which is a media transmission protocol 
may be used (Step 401). The radio gateway 103 distributes RTT and fluctuation 
between the transmit terminal 101 and the radio gateway 103 to the receiving 
terminal 104 using a multicast function. As a distribution protocola unique protocol 
may be used and a standard protocol like RTCP may be extended (Step 402). In 
the receiving terminal 104RTT which receivedand the coded data (a basic layeran 
extended layer) which should be received based on the information on the 
fluctuation are determined (Step 403). Drawing 5 describes a decision algorithm. 
Since the radio gateway 103 knows the state of congestion in the case of the 
congestion statethe radio gateway 103 may point to the data (it directs by either 
the basic layerthe extended layer 1 - N) which should be received to the receiving 
terminal 104. 

[0032] Drawing 5 is an explanatory view of the method of performing congestion 
control based on RTT. Herefor hierarchical encodinga basic layer shall certainly 
receive and shall receive an extended layer selectively according to a congestion 
state. That isit is assumed that it is that to which the AV information of drawing 3 
(a) is transmitted. In the receiving terminal 104change (T) of RTT is computed 
from the value of the last RTTand the value of this RTT. The formula is RTT / the 
last RTT of T= this timefor example (Step 501). In order to realize hysteresis 



operationthe threshold value which shows that it is congestion is set to XI and the 
threshold value which shows that congestion was canceled is set to X2and it is 
referred to as X2<X1. It judges that T is carrying out congestion when larger than 
XI (Step 502)and the reception will be stopped if the extended layer which can 
stop reception exists (Step 503). T judges that congestion is solved when smaller 
than X2 (Step 504)and the reception will be started if the extended layer which 
can newly receive exists (Step 505). Congestion nnay be detected using the packet 
loss rate generated by congestionand a jitterand sanne control may be performed. 
In additioneven if it does not use the AV information by which hierarchical 
encoding was carried out in addition to thesethe data coded with two or more 
kinds of encoding rates may be chosen accommodative according to a congestion 
state. 

[0033] Drawing 6 is an explanatory view of a method of measuring a packet loss 
rate generated by congestionand a transmission error rate. According to drawing 
6in the radio gateway 103the number of packet loss per unit time is measuredand 
a packet loss rate is computed from the result by detecting lack of a serial number 
of a packet which transmits coded data transmitted from the transmit terminal 101 
(Step 601). Since this packet loss rate is targeting a section of wire lineit is a 
packet loss rate generated by congestion. The radio gateway 103 notifies a packet 
toss rate acquired by the radio gateway 103 to the receiving terminal 104 by 
multicasting while transmitting coded data to the receiving terminal 104 (Step 602). 
In the receiving terminal 104it asks for a transmission error rate from relation 
between a packet loss rate acquired by observation with the receiving terminal 
104 concernedand a packet loss rate acquired by the radio gateway 103 (Step 
603). Drawing 7 explains the calculating method. Nextredundant data which should 
be received from a transmission error rateand coded data which strengthened 
error resistance are determined (Step 604). 

[0034] Drawing 7 is an explanatory view of the method of performing error 
resistance control based on a transmission error rate. The target AV information 
assumes drawing 3 (c) as composition of redundant data here. A basic layer shall 
choose either of the redundant data in which it shall certainly receive and 
correcting capability differs according to a transmission error rate with the 
receiving terminal 104and shall receive. 

[0035]The transmission error rate (E) generated between non-railroad sections is 
computable from the relation between the packet loss rate observed with the 
receiving terminal 104and the packet loss rate observed by the radio gateway 103. 
The formula is E= (packet loss rate in the receiving terminal 104). - (packet loss 
rate in the radio gateway 103) 

Come out and it is (Step 701). Packet loss rates including redundant data may be 
computedand this may be computedwithout including. In order to realize hysteresis 
operation also herethe threshold value which should be judged to be error 
generating is set to Zland the threshold value which should be judged that the 
error was solved is set to Z2and it is referred to as Z2<Z1. If it becomes E>Z1 
(Step 702)it will judge that the error occurred and redundant data with higher 



correcting capability will be received as redundant data which should be received 
(Step 703). If it becomes E<Z2 (Step 704)it will judge that the error was solved 
and redundant data with lower correcting capability will be received as redundant 
data which should be received (Step 705). The AV information in which the error 
resistance intensity which can be given to the coded data itself like drawing 3 (b) 
differs similarly may be selectively received according to an error rate. 
[0036] Drawing 8 is an explanatory view of the method of measuring an usable zone 
by the radio gateway 103and performing congestion control. Herefor hierarchical 
encodinga basic layer shall certainly receive and shall receive an extended layer 
selectively according to a congestion state. That isit is assumed that it is that to 
which the AV information of drawing 3 (a) is transmitted. Firstby the radio gateway 
103an effective zone is measured on the basis of an IP addressa port 
numberetc.and an usable zone is investigated (Step 801). Generally as a 
measurement tool of a concrete zonefrom the formerpathcharToolssuch as 
pcharexist in UNIX (R) (A. B. Downey et al. Using pathchar estimate Internet link 
characteristicsACM SIGCOMM'99). After measuring an usable zone by the radio 
gateway 103the usable zone between the transmit terminal 101 and the radio 
gateway 103 is notified to the receiving terminal 104 (Step 802). What is necessary 
is just to use a unique protocol as a notice protocol. In the receiving terminal 
104the extended layer which can receive is chosen based on the notified zone 
(Step 803). A layer which serves as the greatest transmission rate in within the 
limits of the measured zone as the method of selection is chosen. 
[0037]Although each receiving terminal 104 determined individually the data which 
should be received in the above-mentioned example according to the congestion 
state or the state of a transmission errorThe system which notifies mutually the 
data (it directs by basic layer and extended layer 1-Nthe redundant data 1 - N) 
which should be receivedand determines it between the receiving terminals (it 
belongs to the same radio gateway) which belong to the same multicast group can 
also be introduced. For examplea receiving terminal receives minimum data based 
on the information about the data which was notified from other receiving 
terminals and which should be received.The receiving terminal A and the receiving 
terminal B existand the receiving terminal A specifically A basic layerthe 
redundant data 1 and the redundant data 2 should be received — it should judge 
and the receiving terminal B should receive a basic layer and the redundant data 1 
— judgingthe receiving terminals A and B receive only a basic layer and the 
redundant data 1 after notifying mutually. If the coordination operation between 
such receiving terminals is adoptedcongestion will decrease. 

[0038]Although the radio gateway 103 measured RTT of a section of wire lineand a 
transmission band and has notified to the receiving terminal 104 in the above- 
mentioned exampleit is good also as the transmit terminal 101 measuring RTT of a 
section of wire lineand a transmission bandand notifying to the receiving terminal 
1 04. The example of an operating sequence of the congestion control based on 
RTT in this casein drawing 4 the transmit terminal 101 performs measurement of 
RTT and fluctuation of Step 401 (.). Namelyobservation Paquette is transmitted 



from the transmit terminal 101 to the radio gateway 103It is equivalent to what 
changed distribution of RTT which transmits a response packet from the radio 
gateway 103 to the transmit terminal 101 and fluctuation of Step 402 from the 
radio gateway 103 so that it might carry out from the transmit terminal 101. 
Operation of the congestion control in the receiving terminal 104 is equivalent to 
drawing 5 . The operating sequence of the congestion control based on a 
transmission band is equivalent to what was changed so that the transmit terminal 
101 might perform zone presumption of Step 801 and the transmission band to the 
receiving terminal 104 of Step 802 might be notified from the transmit terminal 101 
in drawing 8 . According to this compositionin carrying out this inventionwhat is 
necessary is to add a function only to a transmit terminal and a receiving 
terminalspecial mounting of measuring RTT and a transmission band to the radio 
gateway 103 becomes unnecessaryand there is an advantage which can lessen the 
object which should add a function. When the radio gateway 103 measures RTT 
and a transmission bandit needs to transmit a response packetbut this is using the 
ICMP echo usually carried as standardand it becomes unnecessary special 
mounting it. 

[0039]Nowin an example of drawing 4drawing 6 and drawing B the radio gateway 103 
has notified information which shows a congestion state of networkssuch as RTTa 
packet loss rateand a transmission bandto the receiving terminal 1 04. 
Howeverwhen two or more radio gateways existit is difficult to distinguish whether 
it is the information notified from which radio gateway in the receiving terminal 104. 
Thenwhen the receiving terminal 104 carries out a connection request to a radio 
gatewayl have a name (for examplelD of RTPsuch as an IP address and CNAME) 
of a radio gateway to the radio gateway concerned notified first. When a radio 
gateway notifies information about congestionthe receiving terminal 104 can judge 
whether it is the information transmitted from which radio gateway by transmitting 
this with a name of the radio gateway concerned. As a method of acquiring a name 
of a radio gateway at the time of a connection requestWhat is necessary is just to 
acquire a name of a radio gateway as an initial entry at the time of connection 
establishment in case connection with an application level is establishedwhen 
connection with a data link level is established and it participates in a group of 
multicasting. 

[0040] Although the radio gateway 103 measured RTT of a section of wire linethe 
packet loss rateand the transmission bandthe result was notified to the receiving 
terminal 104 and receiving terminal 104 self has determined the data which the 
receiving terminal 104 should receive in the above-mentioned exampleThe way the 
radio gateway 103 determines the data which the receiving terminal 104 should 
receive is also considered. That isthe received-data determination Management 
Department 209 of drawing 2 is deleted from the receiving terminal 104and even if 
it is the composition that the intermediate node (radio gateway) 103 is provided 
with the received-data determination Management Department 209enforcement of 
this invention is attained. The example of an operating sequence of the congestion 
control in this composition is equivalent to what was changed so that Step 402 



might be skipped and the radio gateway 103 might perform Step 403 in drawing 4 . 
Operation of the received-data determination Management Department 209 at the 
time of performing congestion control is the same as the operation explained in 
drawing 5 . The example of an operating sequence of the error resistance control in 
this composition is equivalent to what changed Step 602 in drawing 6 so that a 
packet loss rate might be notified to the radio gateway 103 from the receiving 
terminal 104and was changed so that Steps 603 and 604 might be performed by 
the radio gateway 103. Operation of the received-data determination Management 
Department 209 at the time of performing error resistance control is equivalent to 
what is shown in drawing 7 . 

[0041] Drawing 9 is a block diagram of the intermediate node (radio gateway) 103 
which carries out selection transmission of the data by which multicast 
transmission was carried out. The packet [ gateway / 103 / in drawing 9 / radio ] 
transmission control according to the degree of congestionThe packet storing part 
901 which accumulates the IP packet which should manage the packet 
transmission control according to the occurrence frequency of the transmission 
error between non-railroad sectionsand should be relayedit comprises the 
congestion primary detecting element 902 which detects congestionand the 
transmission error primary detecting element 903 which detects the transmission 
error rate and packet loss rate between non-railroad sections. Heretwo or more 
redundant data (FEC data) which realizes error resistance intensity (for 
examplehow many continuation packets are restored?) which priority information 
shall be beforehand given to each IP packetfor example by the transmit terminal 
101 and is different shall be transmitted from the transmit terminal 101. 
[0042]The packet storing part 901 comprises one or more buffers of limited 
lengthand if requiredit has a routing function which carries out a selected output 
to two or more radio networks. A buffer FIFO (First-In First-Out) cuelt is 
premised on having alternative packet discarding meanssuch as RED (Random 
Early Drop)RIO (RED In-Out)and WRED (Weighted RED). 

[0043]The congestion primary detecting element 902 supervises the accumulated 
dose of the IP packet in the packet storing part 901. For exampleif the 
accumulated dose (buffer occupied quantity) of the present IP packet is less than 
[ of the capacity of the limit which can be accumulated by the packet storing part 
901 ] 1/3it will judge that he has no congestionif it is 1/3 or more and less than 
1/2it will judge that it is a slight congestion stateand if it is 1/2 or moreit will be 
judged that it is a strong congestion state. Based on this decision resultthe packet 
discarding in the packet storing part 901 is directed. If it explains concretely when 
it is judged that he has no congestionpacket discarding will not be performedbut 
when it is judged that it is a slight congestion stateonly the packet of a low priority 
is discarded. When it is judged that it is a strong congestion statethe packet of a 
low priority and an inside priority is discarded. 

[0044]The transmission error primary detecting element 903 receives the notice of 
the transmission error rate or packet loss rate measured with the receiving 
terminal 104and determines the redundant data which should be transmitted 



according to the occurrence frequency of the transmission error between non- 
railroad sections. For examplealthough it is almost the same as a quantity of 
redundant datathe redundant data in which error correction capability differsand 
the redundant data in which the subjects of protection of an error correction differ 
are used. The redundant data (weak FEC data R1) which specifically gives the 
error correction capability of weak intensity to both intra-frame (I frame) one and 
inter-frame (p frames) one in the case of MPEGMulticast distribution of the 
redundant data (strong FEC data R2) which gives the error correction capability of 
intensity strong only against intra-frame one is carried out from the transmit 
terminal 101. When the transmission error between non-railroad sections is low 
(for exampleless than 1% of error rateXhe transmission error primary detecting 
element 903 discards the strong FEC data R2 among both FEC(s) data R1 and 
R2and it takes out a notice to the packet storing part 901 so that only the weak 
FEC data R1 may be passed. On the contrarywhen a transmission error is high (for 
example1% or more of error rate)the weak FEC data R1 is discarded among both 
FEC(s) data R1 and R2and a notice is taken out to the packet storing part 901 so 
that only the strong FEC data R2 may be passed. The same technique may be 
applied to the AV information by which hierarchical encoding was carried out. 
[0045]In the case of the transmit terminal 101 explained by drawing 2 grant of 
priority information is performed by the video encoding part 201 or the audio 
coding section 202. Inter-frame one can be specified as an inside priority and 
voice data can be specified for intra-frame one as a high priority at a low 
priorityrespectively. It is good also considering data of a high priority and a silent 
period as a low priority in data of an owner sound period in voice data. Priority 
attachment may be performed between other mediasuch as a character and 
musicand different media. It can apply also to AV information by which hierarchical 
encoding was carried outand is good also considering a high priority and an 
extended layer as a low priority in a basic layer. In additionpriority information may 
be given and transmitted to AV information encoded with two or more encoding 
rates. For exampledata coded by high priority at 128k bps in data coded at 96k bps 
is set as a low priority. In this caseif 128k bps data is relayed and the radio 
gateway 103 detects a congestion state128k bps data will be discarded and will 
transmit 96k bps data to the receiving terminal 104. If congestion is solved96k bps 
data will be discarded and 128k bps data will be transmitted to the receiving 
terminal 104. The TOS (Type Of Service) field which describes priority information 
of an IP packet should just be used for information about a priority. 
[0046]In order to distribute two or more redundant data of error resistance 
intensity which is different from the transmit terminal 101 data must be 
distinguished by the radio gateway 103 and transmission and abandonment must 
be performed. What is necessary is Just to use a TOS field which describes priority 
information of an IP packet for this distinction. For exampleintra-frame one is set 
to 13 and weak FEC data are set [ inter-frame one ] to 4 for 2 and strong FEC 
dataand label attachment is performed to a TOS field for every send data at the 
transmitting side. When transmitting simultaneously AV information coded with a 



different encoding rateprepare redundant data corresponding to an encoding 
rateand by detection of congestion. When data of the target encoding rate is 
changedredundant data discarded and transmitted must be similarly changed in 
accordance with the target encoding rate. 

[0047] According to a transmission errorAV informationredundant dataand both 
who should act as intermediary may be discarded and transmitted selectively. For 
examplewhen a transmission error rate is lowintra-frame one and inter-frame both 
are transmitted and redundant data is discarded. On the other handwhen a 
transmission error rate is highintra-frame ones and redundant data are transmitted 
and inter-frame one discards. In this casethere may not be the congestion primary 
detecting element 902 in drawing 9 . 

[0048] Drawing 10 is an explanatory view of the method of performing transmission 
control in the radio gateway 103. According to drawing lO the accumulated dose 
(degree of congestion) of an IP packet is first investigated by the packet storing 
part 901 (Step 1001). Packet discarding is not performed without congestion (Step 
1 002-1 003)but if the degree of congestion is weakonly the packet of a low priority 
will be discarded (Step 1 004-1 005)and when congestion is strongthe packet of a 
low priority and an inside priority is discarded (Step 1006-1007). The error rate 
and packet loss rate of transmission are investigated (Step 1008)the FEC data R2 
strong when an error and a packet loss rate are low is discardedand only the weak 
FEC data R1 is passed (Step 1009-1010). When an error and a packet loss rate 
are highthe weak FEC data R1 is discarded and only the strong FEC data R2 is 
passed (Step 1011-1012). Since error resistance intensity was changed by Step 
1010 or 1012when the degree of congestion changesafter returning to Step 
1001 change of Steps 1003 and 1005 or the relay data in 1007 may be. 
[00493 Drawing 1 1 is a schematic view of the multicast system adapting this 
invention. In order that it may perform multicast transmissionthis system is 
effective when distributing the same contents to many users. Drawing 1 1 shows 
the application in the case of distributing the information on the area to two or 
more portable telephone terminals as the example. For examplethe server 
(transmit terminal) 101 with the information around Yokohama Station distributes 
information to portable telephone terminal (receiving terminal 104) A-D around 
Yokohama Station via the router 102 and Yokohama Station peripheral station 
(radio gateway 103) A-C. As information to distributethe congestion information of 
a public facility is transmitted by a live imageor the advertisement of a store and a 
movieetc. are distributed. Naturallythe information on the area is distributed to 
other areas from another server. The server with the information around Kawasaki 
Station distributes peripheral information to portable telephone terminal A-C 
around Kawasaki Station via a router and the Kawasaki Station peripheral stations 
A and B as shown in drawing 1 1 . Thusby applying this inventionquality multicast 
transmission becomes realizable. This invention is effective when performing the 
same stream distribution to many users besides this application. 
[0050]Although the transmission line between a transmit terminal and a receiving 
terminal shall have between a section of wire line and a non-railroad section in the 



above-mentioned examplethis invention can be applied also when the whole 

transmission line comprises only a radio network. 

[0051] 

[Effect of the Invention]According to this inventionthe voice transmission which 
does not break off on a network with between non-railroad sectionsand ordered 
image transmission are realizable as explained above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] This invention is an explanatory view of the target network. 
[Drawing 2] It is a block diagram of a transmit terminalan intermediate nodeand a 
receiving terminal. 

[Drawing 3] It is an explanatory view of the coded data generated by the video 
encoding part or an audio coding section. 

[Drawing 4] It is an explanatory view of the method of measuring both-way 
propagation-delay time and its fluctuation. 

[Drawing 5] It is an explanatory view of the method of performing congestion 
control based on both-way propagation-delay time. 

[Drawing 6] It is an explanatory view of the method of measuring the packet loss 
rate generated by congestionand a transmission error rate. 

[Drawing 7] It is an explanatory view of the method of performing error resistance 
control based on a transmission error rate. 

[Drawing 8] It is an explanatory view of the method of measuring an usable zone by 
a radio gateway and performing congestion control. 

[Drawing 9] It is a block diagram of the radio gateway which carries out selection 
transmission of the data by which multicast transmission was carried out. 
[Drawing 10] It is an explanatory view of the method of performing transmission 
control in a radio gateway. 

[Drawing 1 1] It is a schematic view of the multicast system adapting this invention. 
[Explanations of letters or numerals] 

101 Transmit terminal 

102 Router (intermediate node) 

103 Radio gateway (intermediate node) 

104 Receiving terminal 

201 Video encoding part 

202 An audio coding section 

203 A redundant data generation part 

204 The network status Management Department 

205 A transmission part 

206 A loss-data restoration section 

207 An image decoding part 

208 A voice decoding part 



209 The received-data determination Management Department 

901 A packet storing part 

902 A congestion primary detecting element 

903 A transmission error primary detecting element 
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1) o m^mtimi^om-^'^-iutLTit. ^^jra^s- 

)!Stcp a t h c h a r , p c h a r ^<!:©'y— ;U6''U N 
I X (R) Tit^^r^ (A. B. Downey et al., "Using 
pathchar estimate Internet link characteristics", 
ACM SIGCOMM '99) „ m^^'- hOJi-C ^ 0 3Tffiffl5J 

mri^m^m^Ltc'^. jMiiasssi o i ii^igy- hr> 
i-f 1 0 3 tco^commpJWtfSiVm^miEm^ ^ oa^ 

[0 0 3 7] ±fH©«ijT«s ^-ft^n^DSfiassR 
^/u-:^icms-r* (i5iu^«isy- h-i^i-ricB-r*) 



U §{i5as3l5A6\ S^b-r^r. TCfix— Si 1 . TilSx 
— S'2^gfg-r'^*<!:!pJBTU SftaBB5RB*^«*H' 

'4k. §ffl4fl6*A. Bt±. S*i^-<-\7i:7i:ftx-^ 1 cD*^ 

[0 0 3 8] ^Tc. ±iB(7)^mis h-^i-r 1 

0 3 ti<^i§i^m(D R T T. fijil^JsE^Sy^ LT§fi4S5l5 

1 0 4tciijEDLTl.^«3b\ 2lflftsB3l51 0 ^ t\ ^KilEH 

■r^cttLTiy,i:^\ c:<7)^®RTT[cS-:J<SI*$iJ 
ffil<Dl)!lff->-^>;?-«iKix iSI4tCfcl>T. 7.7">v74 0 
1 © R T T i^-®Jg63'0)iiJS«2lftfiS5l5 1 0 1 t^'fjl^ 
(Tfefc-S. 5Mfl!iS5l5 1 0 1 *^6Mii«y- h'^'x-r 1 0 
3 icHLmmJ N"-^ K ^<gy- h X ■< 1 
0 3 6^6S<i«(S*1 0 1 IcjRfLTJSSM^y hS^jUffr 
S) . Xx-y^402£DRTTi:^£D}g6^®BHfi*. 

h'j7x-ri 0 3)b^6T1i^:<^ iM^fSS* 1 0 1 

515 1 0 4 i,c3snzumim(DWjifim s tmmT'^^. 
sfc. eJM«^^cs•:3<$s8l$"J^al®^^If^->->^>7.^±. 

EI8^cfcl,^T^ Xy'yZfS 0 1 ©»^it^*jS{i4sB5t£ 1 

0 1 -y 0 2 tos^i^* i o 4^<d€S 

^iSEOjlffl^jMff !lS5t? 1 0 1 6^S^^3<fe3SMLfct® 

T'J:<^ jKjigiy-h'i'H'l 0 3lc. RTT-^-EiiM^a 
=&S'J^f 5 <!: t> 3 !>tSls^c||il6>T^.»: % U . «|g^iiJ)D 

-ri 0 3 ti R T T-^€illW^*SiJ^-r«l«lci5§y\°';r-y 

[0 0 3 9] S-Tx E4. E6SZ^EI8CD«!IT'{is ^ilS 
y-h'^'x'ri 0 36':S<fSS3l51 0 4fc^tLT. RT 

i^y-h-^x LTI.^SJ«^, §{iiJSS5l5 1 0 4T- 

it. .fo^ssy- i-r>x-f 6^6iifli*nytif$BT-feS6^ 

46^«iiiiy-h':'x-<cc««Es*Rr«)istCv «ii®'y"-h 
i7x-i'*^ess^*iy- h'j7i-r©«.*i; i p 

T'KUXv CNAME^icDRTPCD I D) ^il«lLT 

t.e3„ Etc. ^s|gy-^•:7x-1'6^$s8l^cBa■r51§«[* 

h i-r 3b^ e 3lfa * nfcif «!T-» i. i^^fJBlit- S c t *i« 
T'*So g«ES3?l^fciHHiiy-K'i7x'r©^«;^ 
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[0 0 4 0] ^fc. ±ls<^)ffilT^±^ ^iisy- 1 

0 3 6^*iiilEP^CDRTT. /\>->hPX*x GiU®^^ 
•fflJgU ^•©JSm^S^ilS* 1 0 4tCiijEaLTs Sfi4« 
5fe1 0 4*^§«r^*x-^^§{I4flB*1 0 4g^*i>>^i 
^LTU^«6\ §««S5l51 0 4*^§fsr'<*x-rS'^^ 

i»y-hr>x-<i 0 3A'«ai^-r«5^a&t#^ien*„ f 
io4A^e.BiMu cfjp^y-K (^Jigy- h'i7i-i') i 

0 3*i^gfIx-t?;*^'gagP2 0 9:&1ii;i;5«fiET»^ 

40 2^=SII18U 7.7'>':^4 0 3^^<g'y- ^■;7x'ri 
0 3fi<?T3J:aSMLfct40i:PI^T'^^o Miji 

*'jia)*t73iso§{ix-^;*^Bsa5 2 0 9(r>mmt. 

feL>TX7'«y:^6 0 2*. SfgSi*! 0 4A^SfSlie'!r- 

U Xx-;/:^6 0 3atf6 0 4*^jg'!f- h-i^x'TI 0 
3T'^T•5J:•5^SLrct,©<!:l?llfT«*o Sfc. 

itf6ij«a^e 3 Kosif X - ^ j^i^eagB 209 amv^ 

[0 04 1] 091*. ^yU^+l-X hfiSS-tircx-^! 

*stRe3Mrs'<'fHy-K (jsusy-h'i/x'r) 103 
a)«fi!i0T^?>o m 9 ^(Dmmf- h i ■< 1 0 3 1*. 

^A>-y hSi«aj9 0 1 1. ^»^si£±i-r^$i««ijfca5 

9 0 2 <!i. ffii^lEP^©ejMi^y^-^/\°^-;/ h PX^^SI 

tii-rses^»j«thSP9 0 3 .tft^ewfiEs-ti^c cct 
It. ^mtmmtQ^-i 0 1 Ti^tos 1 pj^^^y hicajt 

r^^lifroTCSx-'f (FECx— ?) A^jJI-fsSS* 1 0 
[0 0 4 2] h«fflg|59 0 1 ^Rgft«D 1 Oi-X 

fc. /^■•;/7y'l±F I FO (First-ln First-Out) ^d.— 
■^^ RED (Random Early Drop) . R I O (RED In-Ou 
t) . WRED (Weighted RED) ^L^o/cSJR6*)3S:/\> 

[0 0 4 3] fiS|:BSttlgP9 0 2ti. / \> h SSiSB 9 0 



h sags 9 0 1 T-5SlT-^^Pfi^tDS*® 1 /"B^^ST 
&til£mmii LtPimU 1 / 3 J.)<±6^-:3 1 yi^MT 

iomm&commvtisz'^^tmm u 1/2 j.x±Tfe 

•if*. M°>r-y hSagB9 0 1 TCD/i^r-y \-mm^m^^r 

/\>-y hJRi!^*^7to^Lt^6^ SJtO«i«ttll8T"»«<!:¥'J 

BrL/iJi^tcii. ■f£«5tSc7)/\°'>--y h®3i^5ffi*f «.o 

[0 0 4 4] e-;Mi^u*$tija5 9 0 3{±. SfflassR 1 0 4 
It. <l<igEP^tcfct:)-S<£alii^U©^^^SlctE;L:T. I£ 

-A (I7U-A) i'TV-JJ-T'U-i* (P37U-^) 

■5» (iiU>F EC7=— $f R 1 ) <h. -r> h^^'b-A©?;^ 

FEC7=^— JIR2) <!:^3ll{lilfl6*1 0 1 6^6^;Ug^+-\' 
XI-IEffr^o fi)2iiiU«SaigP9 0 3li. »«gEF^®e 

FECT^-^RI, R 2£D3-6§iU^F E Ct^--?? R 2^ 
mmLZ. Ht^F E €5=^—5? R 1 ©*-^jSjg*-t*^<fe5 

ic. A'-ir-y h»iiaj9 0 1 ^m^a^taro mic. 
''jts^Mi^m-^ mxi£. m*Jm^%in±) ict*. i^fe 

Cx-^R1, R 2©3-65§l-^F EC7=^--?R 1 
LT. al.^F ECx— 5»R 2<D3A«-jljl*-a:^<fc3lC. 

[0045] flUt^l^SBWI^t^ti. El 2 TtttB^ L/tjlHi 
2 0 2T'?75o -<> h-7:7U-/»^Sff5feSlC. 

7=^-- S'^SaStlt. »R^WPa©x— S'*fi«5fe«<!:LT 

S^^^T^VT'P^T^lJtS^^lt^^^oTtctl^ MlCs 

6kbps T-^^-fb* nfc7=^— 5f«rSfllitStC. 1 2 8 

k b p sT?f^<b*nfcx-^^{g«$tjt(ci6s-r^= 
ncom-^. ^ 28kbp scoT'-'Si^'pmLTy^^T. m 
h'i'x'f 1 0 3 6^ii»«!ti^«idi -rna; i 2 s 

k b p s©x-4tttJliiiU 9 6 k b p 5(07='— 5i«^g 

1 0 4^ejM-r5o mntmmrmt. 9 e k b 



(8) 



#MI2 0 03-1 52752 



p sCDy^-'^^^mmU 1 2 8 k b p s©x— Sf^Sli 

0 4'\$EBi-r*o «$festciiii-r^ifiai±. 

I P/i^y h®«$tS1f«^fB5E-rST05 (Type Of 
Service) ^-r-yU K^fflL^*l«J;l\ 
[0 0 4 6] 2i«4S5l5l 0 1 A^eS^^S^UBIi 

0 3 Tx— Si RESULT. Hm'f>mm^'f7t>r^ifti 

StL^F EC7=^— SJ^3. ilt^F E C^^—Ji^AilLTs 
jUff #JT- T O S 7 -r U K . X - ' 5? e <!: IC ^ '^^yU 

[0 0 4 7] MIC. e-SllgyiCfSCTs E*'«fr'<*AV 

[0 0 4 8] Ell 01*. ^Sllg-ir- hr>X'< 1 0 3lC*5L> 

«\ STV\°'r-y hS«a?9 0 1 T I P/\>-y 
(fi«<Dg^l,^) (X7^-yy 1 0 0 1 ) o $1^ 

^;Sil*^Tto•r (X7^-y:^i 0 0 2, 

1 0 0 3) . $iilOS^l,^!b^igt:)-n«fSil5tJt<D/\>-> 
\~CO^^^mmL U7''yyi 0 0 4, 1 005).Si» 

S UT^yy 1 0 0 6, 1 0 0 7) c MIC. -fSMO^U 
hPX^^!l§'< (XT^-y^l 0 0 8) . ^t) 
■^/\°-{r-y h PX^^m^J^^ti. 3iSl,^ F E C x--? R 2 
€-«*LTs iSt^F ECx-^iR 1 ©*i«-iljS*-a:S 

(7.x-yyi 0 0 9, 1 0 1 0) o i^»J-¥>/\°':r-y hPX 
Stf^iSt^i«-&. |gl^F E Cx-'Si R 1 :&MJgLT. 
F E C X— R 2 cD^^jIjI* -t** (Xx-y-^^IOI 

1, 1 0 1 2) „ xx«y:^i 0 1 oxiii 0 1 2T-iKy 

tct±. Xx-yy 1 0 0 1 'NMofcS^tc. Xx-yy 1 0 0 
3. 1 00 5X«1 0 0 7(cJ;t:>^^4'«Bx-4'©^M*i' 

[0 0 4 9] mi U±. *^0^^JSfflL/i:?;Uf^+-\'7. 
^iBffrsiS^lcWSfiTasSc El iTli. ^<Dfiyi:L 



+J— (jHfisSslE) 1 0 1 ? 1 0 2Sij=8f>S)SR 
Jija© «jsy-h'i7x-ri 03) a~c^^>lt. «i 

>e)IRJ13aofll^l:ISilS5fe (§{i4S*1 0 4) A~Dlctf 

^©ittM©ts«*iB<i-r«o mi 1 lOT^rtfcy. 

A, B^^>LT. JI|ili§gRJ^i2©SlwmiSi!fls5l5A~CtcJll 

[0 0 5 0] ±ti(DmT'i.mimmMtsmi^mt 

[005 1] 

[mscDfsw^m^i 

[02] jM«4S*. ^^P^y-K. §«4S*©*S^I21T-fe 

So 

[iii3] vm^^it^^itm^^^it^T-^miti^^ 
[1214] ?i«ffi»3iig(^H. ^(m'E>'^^m^r^:^m 

[06] lililc<fcy«^L/c/\°'ir-y hPX*. •fEiH^U 

[0 7 ] einii^ y ffi y B14©*J^^8)^^T 3 

©1H^0T»S= 

[08] mm<f- h'y Ji-fT-^m^mrsi^m^mmu 
fiSl^|J^al^^T5:^5£<7)i5^0^0T•feSo 
[09] ^;u5^+i'X i-eiis*+ifcx— sj^iMJReiM-r 

[01 0] M^gy-^■:7x^'^cJ5t^T^*J^al^^T35^ 
aoi»0^0TfeSo 

[011] *S^*{5ffiL/c?;U5^+-VXh->XxAcD 
«HS0T-^So 
[?5#©iae^] 

1 0 1 S««5|5 

1 0 2 (*Hy- K) 

103 ^jgy-h-jx-r (i^jp^y-K) 
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1 0 4 §fias5i5 

2 0 1 B*«??^<bgB 
2 0 2 g?5^^fbg|J 

2 0 3 Tzm^r-^^m^ 

2 04 ^>'> h'7-^*^<iieagp 

2 0 5 e3MgB 

2 0 6 aX'r-'SiyiTm 



2 0 7 W!««^a5 

2 0 8 B^ai^SP 

209 gfix— Sf-Si^BSgP 

90 1 y\>->hsagp 

9 0 2 iss^msp 

90 3 essiyfiittas 



[@1] 




121 



201 



T 



-* C m 



loa- 



205 





^203 






f 




1 












IP 





204- 



101 iSAMISIc 



103 



205 



-209 



-206 207 



208 



r 



204 



204 



-204 



104 «««« 



ItUI 2003-1 52752 



[113] 



(b) 



(o) 



101 



103 



MEH 



M>x-ffc4J!>«a) 



104 



[BI5] 




#M 2003-152752 



101 



[06] 



103 



104 



[BI71 




[1^9] 



101 



103 Hmr'-y^xA 



^901 



902 




104 



^miO 03-152752 



101 



103 



-A- 



104 



I 



II 0] 



® 

^ 



-8^^1006 




T 



A-XV 3^1010 




(13) 



*f M 2003-152752 



[011] 




(72)^B^« tfeSM Bill 

:*:BEfl9P1RrU:*:5:pgji1006Sift «5T1IS 



02) jSfSI iEM 

:*:Pfifl5PgSrt:*:?:pgj|1006«ii!! «JTttS 

F^-A(##) 5K014 AA01 AA04 FA08 FA11 GA02 

5K030 GA11 HA08 HD03 JL01 JL07 
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